Dexamethasone increases expression of mannose receptors and decreases extracellular lysosomal enzyme accumulation in macrophages.
Macrophages express a mannose-specific pinocytosis receptor that binds and internalizes lysosomal hydrolases. Treatment of rat bone marrow-derived macrophages with dexamethasone resulted in a concentration- and time-dependent increase in mannose-receptor activity. The dexamethasone effect was maximal at 24 h. Half-maximal effects were observed at a dexamethasone concentration of 2.5 X 10(-9) M. With 125I-beta-glucuronidase as ligand, a 2.5-fold increase in uptake rate was observed in dexamethasone-treated cells, with no change in Kuptake (2.5 X 10(-7) M beta-glucuronidase). Cell surface binding (4 degrees C) was elevated 2.6-fold following dexamethasone treatment. The increase in ligand binding appeared to be due to an increase in number of sites with no change in affinity. Cycloheximide suppressed the dexamethasone-mediated rise in receptor number, while cycloheximide alone had little effect on receptor activity over 16 h. These results suggest that dexamethasone stimulates synthesis of mannose receptors in macrophages. Extracellular accumulation of hexosaminidase was sharply reduced by dexamethasone treatment, and corresponded with the rise in mannose-receptor activity. Extracellular levels of hexosaminidase from untreated macrophages were modestly increased by the presence of mannan, while the extracellular activity from dexamethasone-treated cells was increased significantly by mannan. Extracellular hexosaminidase, released from zymosan-treated macrophages, was dramatically reduced by dexamethasone pretreatment. Enzyme released from zymosan-stimulated macrophages was efficiently endocytosed by dexamethasone-treated cells in co-culture experiments, and this endocytosis was blocked by the addition of mannan. These results suggest that the mannose receptor of macrophages may play a role in regulating extracellular levels of lysosomal enzymes via a secretion-recapture mechanism.